Molecular mechanisms of drug resistance in tumours.
Despite advances in the design and use of chemotherapeutic drugs, the majority of human cancers are resistant to therapy at presentation or become resistant after an initial partial response. This suggests that resistance may be inherent in a tumour cell or may evolve under the selection pressure of drug administration. A number of possible molecular explanations for drug resistance exist. There may be exclusion of drug from the cell, failure to activate the prodrug to its active form, increased detoxification, alteration in the drug target, enhanced repair capability of the cell after injury, or failure to engage an appropriate response, leading to apoptosis in the damaged cell. Many of these factors may co-exist in vivo in human tumours; some are a feature of cell lineage whilst others appear de novo during disease progression. Modulation of these mechanisms has been of some value in laboratory studies but widespread clinical application and benefit remain some way off.